After the discovery of penicillinase, one of the filactamase group of enzymes, in 1940 (Abraham and Chain, 1940) and the demonstration of its role in the penicillin resistance of Staphylococcus aureus (Kirby, 1944) many methods began to be developed for the detection and quantitation of this enzyme. In 1962, Wolff and Hamburger published an evaluation of seven methods of determining staphylococcal penicillinase which were then current. Some of the principles being employed at that time have been adopted in more recent methods but none of the procedures described remains popular today.
Interest in demonstrating staphylococcal penicillinase in the routine clinical laboratory waned as the isolation of non-penicillinase producing staphylococci decreased. In recent years, however, the emergence of penicillinase producing strains of Haemophilus influenza and Neisseria gonorrhoeae has given a new impetus to interest in these enzymes. A large number of new, simpler, or more rapid methods have been described in recent publications, and the present paper is an attempt to evaluate some of these methods and to compare their suitability for routine use in a clinical laboratory.
Methods
Twelve methods were used to demonstrate penicillinase production or non-production by 20 (Alicino, 1946; Perret, 1954) . Many methods have been developed using this principle, three of which have been evaluated in this survey.
I Filter paper method (Perret, 1954) In this method the working reagent consists of a solution of penicillin G containing soluble starch to which is added an iodine solution. This reagent is poured on to filter paper, and an organism is tested for penicillinase production by smearing a portion of a culture on to the paper. Penicillinase producing organisms give a zone of clearing of the starchiodine surrounding the smear of culture.
2 Iodine vapour method (Fleming and Markowsky, 1975) This is similar to the previous method. Penicillinsoaked paper is blued with iodine vapour.
3 Slide method (Rosenblatt and Neumann, 1978 (Escamilla, 1976) This method is a modification of the rapid capillary tube method (Rosen et al., 1972) (Gots, 1945) and the Haight and Finland modification of it (Haight and Finland, 1952) , use penicillin to suppress the growth of an indicator organism which is enabled to grow if penicillinase is produced by the test organism.
12 Inhibition A recent modification (Hodge et al., 1978) The readability of the pH methods was very good with a most distinctive colour change, in most cases, from red to yellow. The methods requiring subculture of organisms were particularly good in this respect. Methods 10 (broth) and 11 (cell suspension), using the cephalosporin, were also very distinctive but slow in changing with staphylococci. Method 12 (inhibition) gave a readily readable result in most cases. In contrast, the cephalosporin plate method (9) was good only with haemophilus cultures, the red colour being quickly and clearly visible even on chocolate (heated blood) agar.
EASE AND SPEED OF PERFORMANCE Methods 4 (agar overlay), 5 (rapid paper strip), 10 (cephalosporin broth), and 12 (inhibition) all require subculture of the organism isolated, with consequent delay in the determination of penicillinase production.
The iodometric methods (1, 2, and 3), cephalosporin methods (9, 10, and 11), and the pH tube method (6) all require reagents to be prepared immediately before use, although the actual testing is quick. Methods 7 (acidometric agar plate) and 8 (commercial strip), however, are entirely prepared in advance and require only the addition of the test organism to the prepared plate or moistened strip. The most expensive method must be the commercially prepared strip.
Discussion
In a clinical microbiology laboratory, apart from the epidemiological importance, the main significance of penicillinase production is directly related to the degree of urgency for the institution of specific antimicrobial therapy in a given patient. Standard antimicrobial sensitivity tests by diffusion methods require overnight incubation while automated procedures take several hours. A rapid reliable penicillinase test may make possible the early implementation of appropriate therapy.
Taking into consideration the criteria discussed above, one method stands out as meeting this need, the acidometric agar plate method (Figure) . 
